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[57] ABSTRACT 

An implantable medical device has surfaces that are in 
communication with the tissue of the patient after an 
implantation. At least one part of these surfaces is pro- 
vided with at least one layer composed of a medication. 
In order to simply and reliably control the administra- 
tion of a desired quantity of the medication, the medica- 
tion layer is covered by at least one layer composed of 
an ion exchanger material. 

13 Claims, 1 Drawing Sheet 
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IMPLANTABLE MEDICAL DEVICE WITH A 
PROTECTED MEDICATION LAYER 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

The present invention is directed to an implantable 
medical device having surfaces that are in communica- 
tion with the tissue of a patient after an implantation, 
with at least a part of these surfaces provided with at 10 
least one layer composed of a medication. 

2. Description of the Prior Art 

A heart pacemaker electrode is disclosed in U.S. Pat. 
No. 4,71 1,251 having a medication layer on its electrode 
head that has an inflammation-inhibiting effect when 15 
the electrode head presses against the heart wall. The 
growth of fibrous tissue in the region of the electrode 
head can be avoided or reduced in this way. The disad- 
vantage of the medication layer is that it comes into 
contact with body fluids during the implantation proce- 20 
dure and is thus at least partially dissolved before the 
electrode head reaches its ultimate position at the heart 
wall. 

U.S. Pat. No. 4,304,591 discloses a hydrophilic poly- 
mer layer that is employed in implantations and serves 25 
as carrier for, among other things, medications. In this 
known arrangement as well, the medication can unde- 
sirably separate from the polymer layer when it comes 
into contact with body fluid. 

A heart pacemaker electrode is disclosed in European 30 
Application No. 0 388 480 having an electrode head 
provided with a layer composed of a hydrophilic poly- 
mer in which an mflammation-inhibiting steroid is em- 
bedded. Although the embedded medication is in fact 
prevented from prematurely dissolving in this way, the 35 
release of this steroid is difficult to control. Moreover, 
the quantity of medication that can be embedded in the 
layer is generally too small. When relatively large quan- 
tities of a medication are required, the polymer layer 
must be made so thick that the electrode head can no 40 
longer be kept small. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide an 
implantable medical device having a layer of medica- 45 
tion on a surface thereof, wherein the administration of 
a desired quantity of the medication can be simply and 
reliably controlled. 

This object is achieved in accordance with the princi- 
ples of the present invention in an implantable medical 50 
device wherein the medication layer is covered by at 
least one layer composed of an ion exchanger material. 
The ion exchanger material layer serves not only as 
protection for the medication layer during an implanta- 
tion, but also allows the medication to pass there- 55 
through so as to be administered in a predetermined 
way, dependent on the thickness of the ion exchanger 
material layer. 

The implantable medical device may be a heart stimu- 
lation device or a part thereof. A heart stimulation de- 60 
vice is, for example, a heart pacemaker or a defibrilla- 
tion device. 

The implantable device may also be a heart stimula- 
tion electrode, i.e. any type of heart pacemaker or defi- 
brillation electrode. 65 

In a preferred embodiment of the invention the heart 
stimulation electrode is a heart pacemaker electrode 
having at least one stimulation surface, wherein only the 
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stimulation surface is provided with at least one medica- 
tion layer that is covered by at least one ion exchanger 
material layer. It is of particular significance given these 
small stimulation surfaces, that a defined quantity of 
medication diffuses through the ion exchanger material 
layer given an implanted electrode in order thus to 
prevent fibrous tissue from being formed in the region 
of this stimulation surface. 

Preferably the stimulation surface is formed of micro- 
porous material. Such a material can be carbon or tita- 
nium nitride having a microporous structure. It is thus 
possible to obtain an extremely small electrode head. 

The invention can be advantageously employed in 
combination with a heart pacemaker electrode having 
an electrode head comprising a surface area of a maxi- 
mum of 4 mm 2 . An adequate quantity of medication and 
a covering layer of ion exchanger material can be ap- 
plied to the electrode head and supplied to the heart 
wall in order to prevent inflammations in the region of 
the head given such an extremely small surface without 
significantly enlarging the electrode head. 

In a further embodiment of the invention, medication 
layers and ion exchanger material layers are applied to 
the surface alternating in a plurality of layers. A longer- 
lasting administration of medications to the tissue of a 
patient can thus be achieved. Moreover, medications of 
different types can be applied between the ion ex- 
changer material layers. 

In another embodiment of the invention, the thick- 
ness of the ion exchanger material layer and the thick- 
ness of the medication layer can be varied indepen- 
dently of one another. The control of the administration 
of the quantity of medication can thereby be refined. 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side view, partly in section, of the head of 
a pacemaker electrode constructed in accordance with 
the principles of the present invention, in a first embodi- 
ment having a single layer of medication and a single 
layer of ion exchanger material. 

FIG. 2 is a side view, partly in section, of the head of 
a pacemaker electrode constructed in accordance with 
the principles of the present invention, and a second 
embodiment having multiple, alternating layers of med- 
ication and ion exchanger material. 

FIG. 3 is a side view, partly in section, of a further 
embodiment of a pacemaker electrode head constructed 
in accordance with the principles of the present inven- 
tion. 

FIG. 4 is plan view of a defibrillator patch electrode, 
constructed in accordance with the principles of the 
present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 
The distal end of a heart pacemaker electrode 1 is 
shown in FIG. 1, partially in cross section. The elec- 
trode 1 has an insulation 2 and an electrode head 3 
which transmits stimulation pulses to the heart of a 
patient. The stimulation surface of the electrode head 3, 
which is formed of a microporous material, is provided 
with a layer 4 of a medication that is covered by a layer 
5 composed of a hydrophilic ion exchanger material. 
The ion exchanger material layer 5 serves as protection 
for the medication layer 4 when storing the electrode 
and during the implantation phase. Examples of ion 
exchange materials are Nafion, Termeon and Carbox- 
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ylic acid resin. When the heart pacemaker electrode 1 is ion exchanger material layers in the way set forth 

applied against the heart wall, the medication diffuses herein. 

through the ion exchanger material, reaches the heart Although modifications and changes may be sug- 

wall and prevents a potential tissue reaction that other- gested by those skilled in the art, it is the intention of the 

wise frequently leads to an inflammation of the tissue in 5 inventors to embody with the patent warranted hereon 

the region of the electrode head. The thicknesses of the a11 changes as reasonably and properly come within the 

medication and ion exchanger material layers 4 and 5 sco P e of their contribution to the art. 

are between 0.5 jun and 4 urn, preferably 2 jam. The We claim as our invention: 

thicknesses of the layers 4 and 5 can also be varied 1n * An implantable medical device having 

independently of one another. By covering the medica- 10 ° bange P ro P erties ;. said d + ^ e + ha ™g f surf aces which 

t - V„„_ , . „ tU ■ i • u * ■ i m commumcation with the tissue of a patient after 

ion layer or layers with a single ion exchanger material fc^t^ of said devicej at least a part £ f these sur . 

layer, the medication diffuses quickly through the ion faces being covered b a ^ osed of a medica . 

exchanger matenal layer 5 in the desired way. When a tionj said layer composed Q f a medication being 

plurality of ion exchanger matenal layers are applied, 15 covered by at least one layer composed of an ion ex- 

the passage of the medication ensues more slowly. It is changer material. 

thus possible to define the administration rate of the 2. An implantable medical device as claimed in claim 

medication with the thickness of the ion exchanger 1 wherein said device is a heart simulation device or a 

material layer. A relatively large quantity of medica- part thereof. 

tions can be stored on the electrode head 3 by applying 20 3. An implantable medical device as claimed in claim 

a plurality of medication layers on the stimulation sur- * wherein said device is a heart stimulation electrode, 

face of the electrode 1. 4 - An implantable medical device as claimed in claim 

FIG. 2 shows a heart pacemaker electrode 9 that is 3 wherein said heart stimulation electrode is a heart 

similar to the electrode 1 shown in FIG. 1. In FIG. 2 the pacemaker electrode having at least one stimulation 

medication layer 4 and the ion exchanger material layer 25 sur f ace ' said stimulation surface being covered by said 

5 are applied to the stimulation surface in alternation in a ? least one medication layer and said at least ion ex- 

a plurality of layers. A longer-lasting administration of changer material layer 

medication is obtained as a result of this structure. It is 4 L^SS'^lu^ J""" ** ST ™ 

also possible to employ different types of medication 30 J ^fSSrif StUDUlatl0n SUrfaCe insist of a micropo- 

between the ion exchanger material layers which could 6 . ^ implantable medi cal device as claimed in claim 

otherwise be difficult to dose given a mixture of the 4 whe rein said stimulation surface of said heart pace- 

medication types. maker electrode has a maximum area of 4 mm2. 

FIG. 3 shows a heart pacemaker electrode 10 having 7. An implantable medical device as claimed in claim 

an electrode head 6 whose surface is a maximum of 4 35 1 wherein said device is an infusion pump. 

mm 2 . Even such a small electrode head can store a 8. An implantable medical device as claimed in claim 

relatively great quantity of medications with the assist- 1 comprising a plurality of said layers of medication and 

ance of the ion exchanger material layer 5 that covers a a plurality of said layers of ion exchanger material, 

medication layer 4, this medication being capable of disposed in alternation above one another, 

being administered at the application point of the elec- 40 9 - An implantable medical device as claimed in claim 

trode head. The head has thereby remained small de- 1 wherein said layer of medication has a thickness in a 

spite the applied layers 4 and 5. range between 0.5 jxm and 4 jum. 

FIG. 4 shows a defibrillation electrode of the so- 10 An implantable medical device as claimed in 

called patch type having a carrier 7 with a plurality of claun 9 wherein said layer of medication has a thickness 

exposed electrode regions 8 that transmit the stimula- 45 °f approximately 2 ^m. 

tion pulses to the heart. Given such a defibrillation . . ^ implantable medical device as claimed in 

electrode, the surfaces of the electrode regions 8, the ^ * ^ *"* ^ lon ^ chan ^ material has 

entire side or both sides of the patch electrode can be * SfilSt S' 11 , H ^ 4 a • 

^^^^^^V OV T\:f 50 clatl^heTeS^ 

an ion exchanger matenal layer. An endocardial defi- a thickne ss of approximately 2 urn. 
bnllation electrode (not shown) can also be provided 13. An implantable medical device as claimed in 

with such layers. clailll x wherein each of said layer of medication and 

The housmg of a heart pacemaker or defibrillation said layer of ion exchanger material have respective 

device or the housing of an infusion pump can also be 55 thicknesses which are independently variable, 
entirely or partially provided with the medication and ***** 
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